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1. (Amended) An electric disclwge narrow band gas laser wilh minimized wavelenglb 
varialions caused by nuctuations in laser gas densily resulting in laser beam directional 
changes comprising: A) a laser chamber, B) an elonga.cd eleclrt.dc stniclure enclosed within 
said clm.iiber comprising an elongated anode and an cionealed cathode separated by u 
distance defining a discharge region, said discharge region dclining u lortg dimension in u 
beam direction, C) a laser gas conlamed in said chamber, D) a fan for circiilutins said laser 
gas within said chamber and through said discharge region, F.) an ouipgi coupler and a line 
narrowing module defining a resonani cavily and laser beam direction. F) two chamber 
windows having surlitces oncnled substantially parallel lo the surfaces of each other and at an 
angle between 40° and 70° with said beam direction, and, G) a last beam dellection 
monitoring means lo monitor deflection of said tesH laser beam. 

2. (Original) A laser as in claim I wherein said angle is approximately equfll to BrewiJter's 
angle for the laser gas and window materials, 

3. (Original) A laser as in claim I wherein said angle is about 45". 

4; (Previously presented) A narrow band electric discharge gas laser with minimized 
wavelength variations caused by lluctuations in laser gas density resulting in laser l>enm 
directional changes comprising: A) a laser chamber, B) an elongated electrode structure 
encloijed within said chamber comprising an elongated anode and an elottgated cathode 
separated by a distance defmmg a di.scharge region in which a discharge laser beam is 
amplified. .«»id discbarge region defining a long dimension m a beam direction. C) a laser gas 
contained in siHid chamber, D) a fan lor circulating said>laser gas within said chamber and 
through said discharge region. E) an output coupler. F) a grating basetl line nam>wing module 
comprising a grating imd a ttming mc'trts to control direction of illumination of light from 
said chamber on said grating, said dilution of illumination defining an illumination direction, 
G) a fast betim deflection monitoring means to monitor deflection of said laser beam; and H) 
a feedback control means for controlling said tuning means based on signals from said beam 



PAGE 3113 ' RCVD AT 4(1 1/2007 6:25:58 PM [Eastern Daylight Time] * SVR:USPT0€FXRF-3/1 * DNIS:2738300 ' CSID:858 385 0025 ' DURATION (mm-ss):03-20 



ftPR-ll-E007 14:09 From: 



858 385 6025 



To:USPTO 



P. 4^13 



USSN 1 0/762, i 19 
Aunrncy Dockei No.: 2000-0062-03 



deflection iiioniloring means. 

5. (Cancelled) 

6. (Cancelled) 

7. (Cancelled) 

8 (Original) A laser as in claim I and further co.npris.ng a pv.lse energy cunirol me«ns for 
mmimizmB pulse energy fluccuntions caused by d.schargc laser heam lluCuHtions in . 
vertical dircciion. 

9 (Previously presented) A l«ser as in claim 16 wherdn sn.d pivoting mirror includes means 
for pivotmg about each of two axis .nd .a.d feedback co.irol means includes means for 
controlling degrees of pivot about two axes b..cd on signals from said bean, deflection 
monitoring mwtns. 

10. (Original) A la^eras in claim 4 Nvherein said feedback control means mcludcs mean, for 
prevuning said discharge laser prior to beginning of lasing operation. 

I 1 . (Original) A Inscr as in cbim 4 wherein smd (eedb.ck control means jnclude. means Ibr 
cc^rrecting for wavelength drift dunng idle periods or said discharge laser 



12. (Cancelled) 
n. (Cancelled) 
14- (Ccincelied) 
15. (Ciincelled) 
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16. (previously piesenled) A laser as in claim 4 wherein: 

fmid liming means is a pivoting mirror 

17. (Previously presented) A laser as in cltiim 16 and luri:her compi isiag ii pulse energy 
conirol means for minimizing pulse energy fliicluaiions caused by dischyrge laser befmi 
nuciiiadons in a vertical direction. 

I S. (Previously presented) A lnscr as in claim 1 7 wherein said pivuling miiTor includes means 
forpivoiing about each of two axis and siiid feedback control meims includes means for 
controlling degrees of pivot about two axes hased on signals Irom said l^eam dcHection 
moniloring means. 

10. (Previously presented) A laser as in claim 16 wherein stiid Ceedbnck eonirol means 
includes means for premning said discharge laser prior to beginning of lasing operation. 

20. (Previously presenled) A laser as in claim 16 wherein said feedback control means 
includes means for correcting for wavelength drift during idle periods of said discharge laser, 

21 . (Amended) An electric discharge gas laser comprismg: A) a laser chamber, B) an 
elongated electrode stmcturt? enclosed within said chamber comprising an elongated anode 
and an elongated cathode separated by a distance dcllning a discharge region, said discharge 
region defining a long dimension in a beam direction, C) a laser gas contained in said 
chamber, D) a fan circulating said laser gas within said chamber and through said discharge 
region, E) an output coupler and a line narrowing module dellnrng a resonant cavity and laser 
beam direction, F) two chamber wmdows having surlaccs oriented substantially pamllel to 
the surfaces of each other ajid at an angle between 40^ and 70" with said beam direction, and 
G) means for reducing the impact of discharge produced pressure waves reOected within the 
chajiiber upon returning to the discharge region liayingjnenns_r^^ 

refra ction gradien ts produced in t he beam wh en the re Heeled, .pressuieway.i^^ IQ ijie 



4 
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di scharge rcgiioo , 

22. (Previously presenled) An electric discharge e«s Inser comprising: A) a laser chamber, B) 
a?) elongated clcclrode stmcturt? enclosed within said chsimber comprisinjj; an eloiigaied anode 
and an elonji;alcxl ciUhode fieparated by a distance defining a dischfirge rei^ion in which a 
dischiitgc laser beam is amplificci, j^aid discharge region defining a long dimension in a beam 
direction, C) a laser gas conUiincd in said chamber, D) a fan circularing said laser gas within 
said chamber and through sHid discharge region, E) an output coupler, F> a grating based line 
narrowing module comprising a grating and a tuning means ("or controlling the direction of 
illuminalion of light liom said chamber on said gailing, said direction of illumination 
defining an illumination direction, G) a fast be^im deHection monitoring means for 
moniloring deflection of said discharge laser beam; H) a feedback control means for 
controlling said tuning means based on signals from said beam deflection monitoring means; 
I) said timing means comprising a pivoiing mirror; and J) means for reducing the impact of 
discharge produced pressure waves reflected within the chamber upon reluming to the 
discharge region. 

23. (Amended) An eleciric discharge gas laser comprising: A) a laser chamber, B) an 
elongated clcclrode structure enclosed within said chamber comprising an elongated anode 
and an elongated cathode separated by a distance defining a discharge region, said discharge 
region defining a long dimension in a beam direction, C) a laser gas contained in said 
chamber, D) a fan circulating said laser gas within said channber and through said discharge 
region, E) an output coupler and a line narrowing module defining a resonant cavity and laser 
beam direction, and, F) means for reducing ihe impact ol* discharge produced pressure waves 
reficcted within the chamber upon returning to the discharge region hay»]nii mtstmsjbr 
reduci ng the net ind ex of refri^ctio n g ra dienus produced in the beam when thejen^l^d 
pressur e wave returns to the disc har^eLrCjdon. 

24. (Cancelled) 

5 
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25. (previously presuniecl) The apparatus of cliiim 22 Turther comprising: 

the mciins for reducing ihc impaci of discharge produced prc2i&urc waves liirthcr 
comprises means for reducing the net index orrcCraction gradients produced in the beam 
when the rcOecicd pressure wave returns to die discharge region. 

26. (Cancelled) 

27. (Previously presented) The appai-atus of claim 21 further comprising: 

the means for reducing the impiicl of discharge produced pressure waves further 
comprises means for reducing the impact to the dischiirgc region of the reilection of the 
pressure waves from the chamber walls. 

28. (Previously presented) The apparatus of claim 22 liiitlier comprising: 

the means for reducing die impaci: of discharge produced pressure waves further 
comprises means for reducing ihe impact to the discharge region of the relleciion of the 
pressure waves from ihe chamber walls. 

29. (Previously prcseniecl) The apparatus of clami 23 further comprising: 

the means for reducing the impaci: of discharge produced pressure waves further 
comprises means for reducing the impact to the discharge region of the rellectjon of the 
pressure waves from the chamber walls. 

30. (Previously presented) An electric discharge gas laser comprising: A) a Utser chamber, B) 
an elongated electrode structure enclosed within said chamber comprising an elongated anode 
and an elongated cathode scpartited by a distance defining a discharge region* said discharge 
region defining a long dimension in a beam direction, C) a laser gas contained in said 
chamber, D) a fan circulating said laser gas wilhin said chamber and thmugh said discharge 
region* E) an output coupler and a line narrowing module defming a resonant cavity and laser 
beam direction, F) two chamber windows having surfaces oriented substantially parallel to 
the surfaces of each other and at an angle between 40° and 70"* wilh said beam direction. G) a 

6 
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fast beam dellection monitor monitoring dcHeciinn of said he£im, and H> a bimdwidth 
stabilizer reducing the impncl upon returning to the discharge region ordiscluvrgc produced 
pressure waves reflected within the chamber. 

3 I . (Previously presented) A naj row band electric discharge gas laser with minimized 
wavelength variations caused by lluctnations in Ifiscr gas density resulting in laser befim 
directional changes comprising: A) a laser chamber, B) an elongated electrode structure 
enclosed within said chamber comprising an elongated anode and an clongnlcd etithode 
separated by a distance defining a discharge region in which a discbarge laser beam is 
amplified, said discharge region deHning a long dimension in a beam direction. C) a laser gas 
conuiincd in said chamber, D) a fan circulating said laser gas v^^iibin said chamber and 
through said discharge region, E) an output coupler, F) a grating based line nara^wing module 
comprising a grahng and a tunmg mechanism controllmg the direction of illummalion of light 
from said chiimber on said gratings said direction of illumination dcHning an illumination 
direction, G) a fast beiim deHeotion monitor monitoring dellection of said laser beatii; H) a 
feedback controller conli-olling said tuning mechanism based on signals from said beam 
denection monitor; I) said tuning mechanism comprisniga pivoting mirror; and J) a 
bimdwidth stabilizer reducing the impact upon returning to the discharge region ofdischarge 
produced pressure waves reflected within the chamber. 

32. (Amended) An electric discharge narrow hand gas laser comprising: A) a laser chamber, 
B) an elongated electrode structure enclosed within said chamber comprising an elongated 
anode and an elongated cathode separated by a distance dcfmrng a discharge region, waid 
discharge region defining a long dimension in a beam direction, C) a laser gas contamc^l in 
said chamber, D) a fan circulating said laser gas within said chamber and through said 
discharge region, E) an output coupler and a line nanx^wing module defining a resonant 
cavity and laser beam direction, and, F) a bandwidth stabilizer reducing the impact upon 
returning to the discharge region ofdischarge produced pressure waves reilecicti within the 
chamber haying ft refraction gradie nt reductio n mechanism rgd.^cjng the net j ndex ot 
refra ction i>mdien ts p roduced in th e beam whe n the reflecte d pr essure wav e relurnglQ Lte 
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d ischarge region . 

33. (Previously presented) The apparatus of claim 30 liirLher comprising: 

the bandwidth stabilizer further comprises a refraction gmdient reduction mechnnism 
reducing the net index of refmiciion gradients produccti in the beam when \hc reflected 
pressure wave returns to the discharge region, 

34. (Previously presented) The apparatus of claim 3 1 further comprising: 

the bandwidth stabilizer fiirlher comprises a refraction gradient reduction mechnnism 
reducing the net index of refraction griKlients produced in the beam when the rellected 
pressure wave returns to the discharge region. 

35. (Cancelled) 

36. (Previously presented) The apparatus ofclaim 30 further comprising: 

the bandwidth stabilizer further comprises a pressure wave impiici reducer reducing 
the impact to the discharge region of the relleclion of the pressure waves from the chamber 
walls, 

37. (Previously presented) fhc apparatus ofclaim 31 furlhcr comprising: 

the bandwidth stabilizer liirther comprises a pressure wave impact reducer reducing 
Ihe impact to the discharge region of the relleclion of the pressure waves from the chamber 
walls. 

38. (previously presented) The apparatus ofclaim 32 further comprising: 

the bandwidth stabilizer further comprises a pressure wave impact reducer reducing 
the impact to the discharge region of the rellection of the pressure waves from Ihe chamber 
walls. 

39. (Previously presented) The apparatus ofclaim 30 further comprising: 

8 
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' the bwndwidlh stabilizer further comprises n pressure wave impiicl. reducer reducing 
the impact to the discharge region of the rcllection of the pressure waves from one or more 
reflecting mechanisms wiliiin the chamber. 

40. (Previously presented) The apparatus of claim 31 ftirther comprisine: 

the bandwidth stabilizer further comprises a pressure wuve impact reducer reducing 
the impact lo the discharge region of the reRection of the pressure waves from one or more 
reflecting mechanisms within the chamber. 

41 . (Previously presented) The apparatus of claim 32 further comprising: 

the bandwidth si^-^bili/er further comprises a pressure wave impaci reducer reducing 
the impaei to the discharge region of the reflection of the pressure waves from one or more 
reflecting mechanisms within the chamber. 
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